This paper investigates trends and changes in the structural composition of women's weekly market hours in former West-Germany using aggregate time-series data from German micro census from 1957 until 2001. Aggregate weekly hours per working-age woman are decomposed into hours worked per employee -the intensive margin of adjustment -and into labor force participation -the extensive margin. The decomposition is performed by women's marital status, their age, and whether or not young children are present. The main results are that labor force participation has steadily risen among female employees of all marital statuses and of consecutive cohorts. The rise in women participation has been accompanied by a strong decline in women's weekly hours worked. This decline has been the most severe among married women with young children. Unlike in many other industrialized countries where married women with very young children have drastically increased their weekly hours since WWII, this group of female employees in Germany has steadily and significantly reduced its weekly hours' involvement since 1975. The paper attributes much of this decline to institutional change in the federal legislation governing parental leave which have occurred since the mid 1980s.
INTRODUCTION
The literature on female labor supply often departs from the presumption that in most industrialized countries women's market hours worked have steadily risen since the early 1970s. A commonly quoted example is the experience of married women in the U.S. Their average hours worked have risen by over sixty percent during the last three decades Rogerson 1998, 2004) . For married women with children this rise has been even more extreme. The secular increase in women's hours worked has become the subject of a growing body of literature which uses dynamic economic models in an effort to explain the driving forces underlying this trend (see, e.g., Olivetti 2001 , or Jones et al. 2003 . Often quoted exceptions to the above-mentioned empirical observations are Germany, Italy and Spain where women's total market hours worked have remained constant at best. Given that fertility in these countries has declined over the past thirty years and reached the bottom of the distribution in Europe, the observations on Germany, Italy and Spain are considered a puzzle, because at first glance it is hard to perceive why women who have few children do not participate more actively in the labor market. At second glance, there are likely candidates that may help explain the observed differences, such as child care availability, the income tax system, parental leave policies, the legal length of the workweek, or the availability of parttime jobs.
In this paper we explore the development of women's involvement in the German labor market since the late 1950s. We pursue two goals. Firstly, we document the trends of market hours worked of different groups of women. Contrary to most of the existing literature, we not only study women's labor force participation, but also their weekly hours worked in the market. We provide compelling evidence that exclusively focusing on female labor force participation in an effort to understand women's labor market involvement can be misleading. Towards this end, we decompose women's market hours worked into hours worked per female employeethe so-called intensive marginand the product of the employment rate and the labor force participationthe so-called extensive margin. Secondly, we investigate the link between the observed deline in women's weekly hours and three major changes in the federal regulation governing parental leave which have taken place since the late 1970s. To do so, we illustrate the changes in the actual weekly hours of married females with children below the age of tenthe group for whom average weekly hours have declined the most since the mid 1970sand contrast them to the respective changes in the control group, i.e., married females without young children. We use micro census data from the German Federal Statistical Office (Statistisches Bundesamt). At a highly aggregated level, these data are available from 1957 through 2001 for the former West-Germany. They allow us to study long-term trends of the variables of interest, and also structural changes.
Our findings suggest that the near constancy in aggregate series of hours worked per working-age woman that has been observed since the late 1950s hides a vast set of different trends in the intensive and extensive margin of women's involvement in the German labor market. Labor force participation has steadily risen among female employees of all marital statuses and of consecutive cohorts. The rise in women's participation has been the strongest for married and widowed or divorced women. The observed rise in female participation has been accompanied by a notable decline in women's weekly hours worked. We identify married women with young children as the group of female employees for whom this decline has been the most severe. Unlike in many other industrialized countriesnotably the United
States of Americawhere married women with very young children have drastically increased their weekly hours worked since WWII,this group of female employees in
Germany has steadily and significantly reduced its weekly hours' involvement since 1975.
We attribute much of this decline to institutional changes in the federal legislation governing parental leave which occurred in 1986, 1992 and 2001.
The paper proceeds as follows. Section two presents the data underlying the study.
Section three sets the scene for a taking a closer look at women's hours worked in the market by studying long-term trends of the aggregate series that are decomposed by gender, age and marital status. Section four takes a closer look at changes in the federal legislation governing parental leave and studies the impact of these changes on married women's labor market behavior. Section five concludes.
THE DATA
All data underlying our study originate from the micro census of the German Federal This deficiency has led the German Federal Statistical Office to make excerpts of the original micro-level data -so-called scientific use files -available to academic institutions. A scientific use file contains randomly drawn seventy percent of those households that participate in the micro census of the respective year. In order to render compatibility with the micro census data, the relevant entries in the sub-sample are multiplied by the factor 10/7.
Scientific use files are available for 1989, 1991 1993, 1995, 1996, 1997 and 2000 
TRENDS IN HOURS OF MARKET WORK
Macroeconomists commonly use the total number of hours worked in the market as measure of labor input in the production of goods and services. This measure is typically reported in relation to the working age population. In Germany, where retirement at the age of 65 is mandatory in the public sector and common practice in all other sectors, the working age population covers all individuals who are between 15 and 64 years old. Figure 1a depicts the ratio of total weekly hours worked to persons of working age together with the pendant for men and women. All three series declined markedly between 1957 and the mid 1970s.
Thereafter, the measure for men continued to declinealbeit at a reduced pace, whereas the measure for women remained constant.
Although an important measure of the economy's total labor input, the aggregate series on hours worked hide much of the dynamics associated with their underlying components. To be specific, total hours worked per person (H/Pop) can be decomposed into total hours worked per employee (H/E)the intensive marginand the extensive margin, employees as a fraction of the total labor forcethe so-called employment ratio (E/L), and labor force participation (L/Pop):
where the index i represents women w, men m, or the sum of the two s. We argue that in the case of Germany, studying hours worked per employee as measure for the intensive margin of adjustment is much more informative and appropriate than simply distinguishing between part-time and full-time work. That's because the exact classification of a particular job depends on the normal hours worked, and normal hours vary by sector. For example, a person working thirty-five hours a week is classified as part-time worker in a sector where the normal work week consists of thirty-eight hours. However, that same person would be classified as full-time worker if she worked in a sector where the normal work week consist of thirty-five hours. To avoid this ambiguity, we simply look at actual weekly hours worked.
While the employment ratio has remained roughly constant during the period of observation, the remaining two components have undergone remarkable changes. Figure 2a suggests that the constancy in all women's weekly hours worked per person is related to the fact that this measure has remained constant for married women, and that the decline in the measure for single women has been offset by the increase in the measure for widowed or divorced women. 5 As far as the intensive margin of adjustment is concerned, single women have always worked more hours per week than widowed or divorced women whose weekly hours, in turn, have typically exceeded those of married wome n. In spite of these differences in levels, all three groups of female employees have reduced their number of hours worked per week to a comparable extent. These trends are summarized in figure 2b.
WOMEN'S HOURS OF MARKET WORK
Married female employees with children below the age of ten have undergone the most severe reduction in weekly hours worked. As depicted by the solid line in figure 2b, this group of employees cut its weekly hours by close to forty-five percent between 1975 and 2000. The observed reduction gained momentum in the late 1970s and again around 1986 and 1992three points in time which coincide with major modifications in the federal legislation governing parental leave. We will focus on this group in particular when trying to assess the quantitative implications that changes in the parental leave policy have had on women's labor market involvement.
It should be emphasized that, even though the various groups of female employees have undergone different degrees of adjustment in their weekly hours worked during the time period considered, their respective fractions of total female employment remained remarkably constant. Single females constitute thirty percent of total female employment. Widowed or divorced females make up for eleven percent, and married females without children below the age of ten years make up for forty-two percent. The remaining eighteen percent are attributable to married females with young children.
The picture for changes in the labor force participation significantly differs across the three female groups considered. Single women's participation in the labor force hardly changed between 1975 and 2000; it has remained constant at about sixty-five percent. The participation rate of married and widowed or divorced women, on the other hand, has undergone a significant increase. For married women, this rate rose from forty-four to sixty percent. The increase for widowed or divorced women was even more distinct: their participation rate rose by over twenty percentage points from forty-five to sixty-six percent.
As a result, a woman's marital status nowadays is less decisive for her participation in the labor force than for the number of hours she works per week. These trends are summarized in figure 2c. This figure nicely illustrates how labor force participation has changed from older to younger cohorts of women. Older women cohorts tended to participate less in the labor market at every stage in their life, and they also tended to withdraw more frequently around the age when they had children. On the other hand, younger cohorts participate less at a younger and an older age, indicating an increased level of education as well as a reduced retirement age.
The prima facie evidence suggests that younger cohorts' labor force participation much more closely resembles that of men than did the participation behavior of older cohorts.
However, this latter statement is subject to a major caveat. Since 1992, employed women who had a child can take parental leave up to three years after the child's birth (see section 4 for details). This generous parental leave policy has become very popular among younger female employees, leading to a steadily growing fraction of them who actually take such a leave if 
THE ROLE OF PARENTAL LEAVE
There are several indications in the data that the introduction of parental leave has contributed to the observed decline in the number of weekly hours worked by married women with young children. We want to assess the impact that this institutional change has had on married women's engagement in the labor market. Towards this end, we first provide a brief overview of the timing and the extent of the institutional changes that occurred and then carefully study the data.
SOME INSTITUTIONAL DETAILS
Parental leave is closely tied to maternity leave. In former West-Germany, female employees who expect a child have been entitled to a total of forteen weeks of maternity leave, six weeks of which have to be taken prior to delivery. While on maternity leave, women receive their full salary and are protected against dismissal. Starting in January 1979, female employees on maternity leave could opt to take an additional four months of leave immediately following their maternity leave. While on leave, they received a monthly income of DM 750 from the government and could not be dismissed. They also had the right to return to their employer, albeit not to their previous job. Although this leave policy can be viewed as an early form of parental leave, effectively it was nothing but an extension of maternity leave.
Starting in January 1986, the first federal law on governmental transfer payments to new parents became effective (Bundeserziehungsgeldgesetz BerzGG). According to this law, new parents were entitled to receive a transfer payment (Erziehungsgeld) from the federal government, regardless of their labor market status. The transfer equaled 600 DM for the first six months and was means-tested thereafter; the transfer was paid for at most one year; it has explicitly been aimed at providing a financial incentive for new parents to raise their children themselves at home.
The same law also regulated parental leave for the first time . Married mothers and fathers and unmarried mothers who were employed and who had an infant were entitled to a total of two years of parental leave following the mother's maternity leave. Until the end of 1991, only those parents could opt to take the leave who were entitled to receive the government's parental subsidy. Starting in 1992, those subsidies were exte nded to a maximum of 24 months, and eligible parents could take parental leave up to three years after the birth of their child. The possibility to take parental leave was disentangled from the It is important to note that following ILO convention, individuals on parental leave count as employed in the official statistics for Germany. In what follows, we document the impact that these legal changes have had on the extent to which employed females take parental leave, and hence on their market hours worked.
EMPIRICAL EVIDENCE
Assessing the quantitative importance of parental leave in former West-Germany is difficult, We therefore supplement the direct evidence by indirect evidence from the official employment statistics in order to gain insight into the quantitative importance of parental leave among female employees, and how it has evolved over time . Such evidence is available, because when reporting their actual weekly market hours worked, employees also report whether or not their actual hours deviate from their normal hours. If they deviate, employees indicate the main reason for that deviation such as illness, vacation, flexible work hours, overtime, or parental leave. We further use this detailed information in order to disentangle the general rise in part-time work of women which started in the 1980s, and business cycle movements in hours worked from parental leave.
We center our attention on married women when studying the quantitative imp lications of changes in parental leave policies on women's labor market involvement.
That's because married women are the only group for which the official statistics provide separate information on the labor market behavior of those who have children below the age of ten years, and those who don't. Married employees without young children can be viewed as the control group for married employees with small children who may be exposed to the treatment 'receiving a parental subsidy' or 'taking parental leave'. Moreover, it is also well known that between 1987 and 1991, over ninety-eight percent of all recipients of a parental subsidy were women. Out of these women, ca. ninety percent were married and lived together with their spouse. Because the nominal monthly payment has not been adjusted since 1986, these figures suggest that during the first five years after the first law on parental subsidies became effective, eligible individuals adjusted their behavior such as to receive an increasing monthly payment. They could do so, e.g., by reducing their market hours worked, and thereby their income, prior to becoming a new parent. The observed decline in the average monthly payment which occurred in the early 1990s is due to the fact, that since 1992, the parental subsidy can be received for a maximum of two years, and that any payment after six months is means-tested. Furthermore, entitled individuals have been able to ex ante choose between receiving a maximum monthly amount of 900 DM (=460 €) for at most one year, or a maximum of 600 DM (=307 €) per month for at most two years. Taken together, these factors have driven down the average monthly payment per recipient. We provide indirect evidence on the quantitative importance of parental leave among married women which we derive from the Federal Statistical Office's employment statistics.
We look at the fraction of employed married females working at most twenty hours per week and compare the actual hours to the normal hours worked. We focus on female employees working at most twenty hours per week, because women on parental leave could work up to ninteen hours (fifteen hours) per week until the end of 2000 (1988) . Next, we select the fraction of married female employees for whom the actual hours worked are less than their normal hours and indicate the reason for this deviation. We provide this evidence for the three years in which major changes in the law on parental support (Bundeserziehungsgeldgesetz) became effective, i.e., for 1986, 1992, and 2001, and also for the years preceding those legal changes. This enables us to assess the impact that the various legal changes had on the labor market behavior of married women with and without children below the age of ten. Table 1 Figures 4b through 4d illustrate the distribution of married female employees' weekly hours worked for the three points in time when changes in the law on parental support became effective; each figure shows the distribution for married women with children below the age of ten and for married women without those children. Figures 4e through 4h indicate the extent to which the actually observed weekly hours coincided with the normal hours worked.
They also indicate the reason for deviations between actual and normal weekly hours. Figure 4b suggests that the legal changes which became effective in 1986 left the hours distribution for the two groups of married female employees almost unaffected. Prior to 1986, married women with young children were more likely to work less than twenty hours per week and also less likely to work around forty hours per week than women from the control group. In 1986, both groups' hours distribution changed in a similar fashion: weight shifted away from the tails towards the center of the respective distribution. While for married women with young children the fraction of weekly hours in the category 'between ten and twenty' increased by more than the fraction in the category 'between thirty and forty', the opposite held true for the control group. Figures 4e and 4f shed some light on the motives underlying the observed changes. On the one hand, the fraction of married employees working at most twenty hours per week for whom the actual hours are less than their normal hours declined between 1985 and 1986 to less than twenty percent, indicating that an increasing fraction of these women reduced their regular weekly hours. On the other hand, among the married women with young children for whom the observed hours were less than their normal hours, the fraction who attributed this discrepancy to parental leave significantly increased from sixty percent in 1985 to seventy-two percent in 1986. This observation clearly shows that many eligible married women took advantage of parental leave when it was first introduced.
Figures 4c, 4g and 4h convey the respective information for 1992. By 1991, well over fifty percent of married female employees with small children worked at most twenty hours a week as opposed to only thirty percent of the women in the control group. Also, over ten percent of married women with young children worked zero hours, as opposed to only three percent of married women without young children. Figure 4g suggests that much of this observed difference in the hours distribution of the two groups was due to parental leave policy. For over twenty-five percent of married women with young children at most twenty hours per week were less than their normal hours, and eighty percent of them attributed this discrepancy to other reasons, including parental leave. According to figure 4h, with the legal changes becoming effective in 1992, the fraction rose to over thirty percent. In sum, there is compelling evidence that the legal separation between parental leave and parental subsidy together with the increase of the maximum leave period from two to three years let to an overall rise of parental leave among married women, thereby contributing to the decline in the weekly hours worked by that group.
By the year 2000, the fraction of married women with young children who worked less than twenty hours per week had risen to almost seventy percent; twenty percent worked zero hours, and over thirty-five percent worked betweeen ten and twenty hours per week. 
CONCLUSIONS
This paper provides strong evidence that drawing a reliable picture of women's labor market involvement in Germany requires one to not only look at their labor force participation, but also at their hours worked if employed. Using aggregate time -series data from the German micro census covering the period from 1957 through 2001, the paper illustrates that labor force participation has steadily risen among female employees of all marital statuses and of consecutive cohorts. The rise in women's participation has been the strongest for married and widowed or divorced women. Average female labor force participation in Germany has moved towards that of men in the country, and has almost reached that of women in other industrialized countries. The evidence further suggests that the observed rise in female participation has been accompanied by a notable decline in women's weekly hours worked.
The paper points to married women with young children as a significant group of female employees for whom this decline has been the most severe. Unlike in many other industrialized countriesnotably the United States of Americawhere married women with very young children have drastically increased their weekly hours worked since WWII, thereby contributing to an overall rise in aggregate hours workedthis group of female employees in Germany has steadily reduced its weekly hours' involvement by over forty percent since 1975.
In this paper we argue that institutional changes in the federal legislation governing parental leave contributed to the observed decline in married women's weekly hours worked.
We provide ample evidence to support this argument. The strong increase in monthly real payments of parental subsidies to new parents which took place between 1986 and 1991 coincided with a big drop in married women's weekly hours worked and with a doubling of the fraction of married females taking parental leave without part-time work. When in 1992 the maximal length of parental leave was extended from two to three years and the possibility to take this leave was disentangled from the eligibility for a governmental transfer payment, this fraction jumped significantly. Similarly, the legal changes which enable new parents on parental leave to work a considerable number of weekly hours while on leave have caused fewer married fema les to take such a leave and to not work at all. In sum, even though labor force participation has steadily risen across the different groups of female employees, there is strong evidence that married females have reacted with their intensive labor market involvement to changes in incentives to work. These reactions have considerably affected the development of average hours worked by female employees in Germany.
The results presented leave several important questions unaddressed. For example, it is to be expected that changes in the parental leave policy not only affected the labor market behavior of married women, but also of single and widowed or divorced women. Have their reactions been similiar to those illustrated for married women? Furthermore, the extent to which women react to parental leave policies most likely is linked to their educational level, or to the labor market status of their spouse or partner. All of these issues require further exploration in an effort to complete the picture on the impact that parental leave has had on women's total labor market involvement in Germany. However, such an exploration requires analyzing individual data from the micro census, or from the German Socio-Economic Panel.
We leave it for future research. -1905 1905-15 1925-35 1945-55 1955-65 Note: See figure 1. The data for 1950 originate from the census which was held on September 13, 1950. They do not cover the states Saarland and West-Berlin. 
